1.1 Supporting NR from 52.6GHz to 71 GHz
Please refer to RP-202925  for detailed scope of the WI

1.1.1 Initial access aspects

Including SSB, initial BWP, PRACH, etc.
R1-2101194
Initial access aspects for NR from 52.6 GHz to 71 GHz
Samsung

R1-2101453
Initial access aspects for NR in 52.6 to 71GHz band
Qualcomm Incorporated

R1-2100051
Considerations on initial access for additional SCS in Beyond 52.6GHz
FUTUREWEI

R1-2100057
Initial access enhancements for NR from 52.6 GHz to 71GHz
Lenovo, Motorola Mobility

R1-2100073
Discussion on the initial access aspects for 52.6 to 71GHz
ZTE, Sanechips

R1-2100149
Discusson on initial access aspects
OPPO

R1-2100200
Initial access signals and channels for 52-71GHz band
Huawei, HiSilicon

R1-2100257
Initial access aspects
Nokia, Nokia Shanghai Bell

R1-2100299
Some views on initial access aspects for 52.6-71GHz
CAICT

R1-2100370
Initial access aspects for up to 71GHz operation
CATT

R1-2100429
Discussions on initial access aspects for NR operation from 52.6GHz to 71GHz
vivo

R1-2100541
Initial access aspects
TCL Communication Ltd.

R1-2100607
Initial access aspects for NR operations in 52.6-71 GHz
MediaTek Inc.

R1-2100643
Discussion on initial access aspects for extending NR up to 71 GHz
Intel Corporation

R1-2100740
Considerations on initial access for NR from 52.6GHz to 71 GHz
Fujitsu

R1-2100781
Further Discussion of Initial Access Aspects
AT&T

R1-2100825
Discussion on initial access aspects for NR from 52.6GHz to 71GHz
Spreadtrum Communications

R1-2100836
Discussions on initial access aspects
InterDigital, Inc.

R1-2100892
Initial access aspects to support NR above 52.6 GHz
LG Electronics

R1-2100939
Discussion on initial access aspects supporting NR from 52.6 to 71GHz
NEC

R1-2101109
On initial access aspects for NR from 52.6GHz to 71GHz
Xiaomi

R1-2101286
Discussion on Initial access aspects for NR beyond 52.6 GHz
CEWiT

R1-2101306
Initial Access Aspects
Ericsson

R1-2101372
On Initial access signals and channels
Apple

R1-2101417
Consideration for NR Initial Access from 52.6 GHz to 71 GHz
Convida Wireless

R1-2101605
Initial access aspects for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2101672
Discussion on initial access aspects for NR beyond 52.6GHz
WILUS Inc.

[104-e-NR-52-71GHz-01] Email discussion/approval on initial access aspects with checkpoints for agreements on Jan-28, Feb-02, Feb-05 – Daewon (Intel)
R1-2101905
Summary #2 of email discussion on initial access aspect of NR extension up to 71 GHz
Moderator (Intel)
R1-2101970
Summary #3 of email discussion on initial access aspect of NR extension up to 71 GHz
Moderator (Intel)

R1-2102073
[Draft] LS on beam switching gap for 60 GHz band
Intel Corporation
Final LS endorsed in R1-2102202
Agreement:
Send an LS to RAN4 to get input on gap required for gNBs and UEs for beam switching and for UL/DL and DL/UL switching.
Agreement:
Whether or not to support 240 kHz, 480kHz and 960kHz SCS for SSB and the conditions under which SSB for 240 kHz, 480 kHz and 960 kHz may be supported will be decided no later than RAN1#104bis-e.
Agreement:
For an unlicensed band that requires LBT, further study whether/how to support discovery burst (DB) and discovery burst transmission window (DBTW) at least for 120 kHz SSB SCS
· If DB supported 
· FFS: What signals/channels are included in DB other than SS/PBCH block

· If DBTW is supported
· Support mechanism to indicate or inform that DBTW is enabled/disabled for both IDLE and CONNECTED mode UEs
· FFS: how to support UEs performing initial access that do not have any prior information on DBTW.

· PBCH payload size is no greater than that for FR2

· Duration of DBTW is no greater than 5 ms

· Number of PBCH DMRS sequences is the same as for FR2

· The following points are additionally FFS:

· How to indicate candidate SSB indices and QCL relation without exceeding limit on PBCH payload size

· Details of the mechanism for enabling/disabling DBTW considering LBT exempt operation and overlapping licensed/unlicensed bands

· Whether or not to support DBTW for SSB SCS(s) other than 120 kHz if other SSB SCS(s) are supported
1.1.2 PDCCH monitoring enhancements

R1-2100430
Discussions on PDCCH monitoring enhancements for NR operation from 52.6GHz to 71GHz


vivo

R1-2100644
Discussion on PDCCH monitoring enhancements for extending NR up to 71 GHz
Intel Corporation

R1-2100058
PDCCH monitoring enhancements for NR from 52.6 GHz to 71GHz
Lenovo, Motorola Mobility

R1-2100074
Discussion on the PDCCH monitoring enhancements for 52.6 to 71GHz
ZTE, Sanechips

R1-2100150
Discussion on PDCCH monitoring
OPPO

R1-2100241
Enhancement on PDCCH monitoring
Huawei, HiSilicon

R1-2100258
PDCCH monitoring enhancements
Nokia, Nokia Shanghai Bell

R1-2100371
PDCCH monitoring enhancements for up to 71GHz operation
CATT

R1-2100608
PDCCH monitoring enhancement  for 52.6-71 GHz NR operation
MediaTek Inc.

R1-2100817
Discussion on PDCCH monitoring enhancement for NR beyond 52.6 GHz
Spreadtrum Communications

R1-2100837
Discussions on PDCCH monitoring enhancements
InterDigital, Inc.

R1-2100851
PDCCH enhancement for NR from 52.6GHz to 71GHz
Sony

R1-2100893
PDCCH monitoring enhancements to support NR above 52.6 GHz
LG Electronics

R1-2101110
PDCCH monitoring enhancement for NR 52.6-71GHz
Xiaomi

R1-2101195
PDCCH monitoring enhancements for NR from 52.6 GHz to 71 GHz
Samsung

R1-2101307
PDCCH Monitoring Enhancements
Ericsson

R1-2101321
Discussion on PDCCH monitoring enhancements for NR above 52.6GHz
CEWiT

R1-2101373
PDCCH monitoring enhancements for NR between 52.6GHz and 71 GHz
Apple

R1-2101418
Consideration for PDCCH Monitoring for Supporting NR from 52.6 GHz to 71 GHz
Convida Wireless

R1-2101454
PDCCH monitoring enhancements for NR in 52.6 to 71GHz band
Qualcomm Incorporated

R1-2101606
PDCCH monitoring enhancements for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

[104-e-NR-52-71GHz-02] Email discussion/approval on PDCCH monitoring enhancements with checkpoints for agreements on Jan-28, Feb-02, Feb-05 – Alex (Lenovo)
R1-2101874
Feature lead summary for [104-e-NR-52-71GHz-02] Email discussion/approval on PDCCH monitoring enhancements
Moderator (Lenovo)

R1-2102142
Feature lead summary#2 for [104-e-NR-52-71GHz-02] on PDCCH monitoring enhancements
Moderator (Lenovo)

Agreement:
Choose one of the following alternatives for defining the multi-slot PDCCH monitoring capability

· Alt 1: A fixed pattern of N slots. 
· Alt 2: Use the Rel-16 capability (pdcch-Monitoring-r16, (X, Y) span) as the baseline to define the new capability

· FFS: Values of X and Y and units in which they are defined 

· FFS: Whether number of slots within which the number of monitoring occasions is counted is needed and if needed, the value of the number of slots

· Alt 3: A sliding window of N slots for defining multi-slot PDCCH monitoring capability. 

· FFS: Increments in which sliding occurs
· Specific numbers for X, Y and N may depend on UE capability and gNB configuration
· Examples: 

· N = [4] slots for 480 kHz SCS and N = [8] slots for 960 kHz SCS

· X = [4] slots for 480 kHz SCS and X = [8] slots for 960 kHz SCS
Proposal:
Choose one of the following alternatives for defining the multi-slot PDCCH monitoring capability

· Alt 1: Use a fixed pattern of slot groups as the baseline to define the new capability. 

· Each slot group consists of X slots

· Slot groups are consecutive and non-overlapping

· The capability indicates the BD/CCE budget within Y consecutive [symbols or slots] in each slot group separately
· FFS: Supported values/constraints of X and Y, e.g. Y<=X, Y=X

· FFS: Restrictions on location of the Y [symbols or slots] within a slot group, e.g. the Y [symbols or slots] always start at the first slot within a slot group

· FFS: Capability definition within a slot

· Alt 2: Use an (X, Y) span as the baseline to define the new capability

· X is the minimum time separation between the start of two consecutive spans
· The capability indicates the BD/CCE budget within a span of at most Y consecutive [symbols or slots] 

· Y <= X

· FFS: Exact values of X and Y and units in which they are defined (e.g., symbols, slots), including cases where a span is longer than one slot or crosses a slot boundary. 

· FFS: What is a span pattern, how it is defined and whether it is supported. If it is supported, whether number of slots within which the span pattern is repeated is needed, and if needed, the value of the number of slots. 
· Alt 3: Use a sliding window of X slots as the baseline to define the new capability. 

· The capability indicates the BD/CCE budget within the sliding window

·  The sliding unit of the sliding window is [1] slot.

· FFS: Capability definition within a slot

· Specific numbers for X, Y may depend on UE capability and gNB configuration

· Examples: 

· X = [4] slots for 480 kHz SCS and X = [8] slots for 960 kHz SCS

1.1.3 Enhancements for PUCCH formats 0/1/4

R1-2100059
Enhancements to PUCCH formats 0/1/4 for NR from 52.6 GHz to 71GHz
Lenovo, Motorola Mobility

R1-2100075
Discussion on the PUCCH enhancements for 52.6 to 71GHz
ZTE, Sanechips

R1-2100151
Discussion on enhancements for PUCCH format 0/1/4
OPPO

R1-2100239
Enhancement on PUCCH formats
Huawei, HiSilicon

R1-2100259
Enhancements for PUCCH formats
Nokia, Nokia Shanghai Bell

R1-2100372
Enhancements for PUCCH formats for up to 71GHz operation
CATT

R1-2100431
Discussions on PUCCH enhancements for NR operation from 52.6GHz to 71GHz
vivo

R1-2100487
Discussion on PUCCH Channel enhancements
FUTUREWEI

R1-2100609
PUCCH formats 0/1/4 enhancement for 52.6-71 GHz NR operation
MediaTek Inc.

R1-2100645
Discussion on PUCCH enhancements for extending NR up to 71 GHz
Intel Corporation

R1-2100819
Discussion on enhancements for PUCCH format 0/1/4 for above 52.6GHz
Spreadtrum Communications

R1-2100838
Discussions on enhancements for PUCCH formats 0/1/4
InterDigital, Inc.

R1-2100894
Enhancements for PUCCH formats 0/1/4 to support NR above 52.6 GHz
LG Electronics

R1-2101196
Enhancements for PUCCH format 0/1/4 for NR from 52.6 GHz to 71 GHz
Samsung

R1-2101308
PUCCH enhancements
Ericsson

R1-2101374
Enhancements for PUCCH formats 0/1/4 for NR between 52.6GHz and 71 GHz
Apple

R1-2101455
Enhancements for PUCCH for NR in 52.6 to 71GHz band
Qualcomm Incorporated

R1-2101607
PUCCH format 0/1/4 enhancements for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2101673
Discussion on PUCCH enhancement for PUCCH format 0/1/4
WILUS Inc.

[104-e-NR-52-71GHz-03] Email discussion/approval on PUCCH format 0/1/4 enhancements with checkpoints for agreements on Jan-28, Feb-02, Feb-05 – Steve (Ericsson)
R1-2101794
FL Summary for Enhancements for PUCCH formats 0/1/4
Moderator (Ericsson)

R1-2102111
FL Summary 2 for Enhancements for PUCCH formats 0/1/4
Moderator (Ericsson)
Agreement:
Tables 1, 2, and 3 in R1-2101794 are agreed as a common set of assumptions for link level simulations and link budget calculations for evaluating enhancements to PUCCH formats 0/1/4 with the following modifications:

· For PUCCH payload values for PF4, add following values to the table as values that should be considered.

· Low: 4 bits

· Moderate: 11 bits

· High: 22 bits

Note: Other parameters can be additionally considered in the evaluations

Agreement:
For enhanced (multi-RB) PUCCH Formats 0/1/4 for 120/480/960 kHz SCS, support allocation of N_RB contiguous RBs

· FFS: Values of N_RB for each SCS

· For 480/960 kHz SCS, all REs within each RB are mapped

· Note: PRB and sub-PRB interlaced mapping is not considered further

· For 120 kHz SCS, further discuss the following two alternatives:

· Alt-1: All REs within each RB are mapped

· Note: PRB and sub-PRB interlaced mapping is not considered further

· Alt-2: Subset of REs within each RB are mapped (sub-PRB interlaced mapping)

Agreement:
· The configured number of RBs for enhanced PF 0/1/4 is denoted NRB
· The minimum value of NRB is 1 for PF 0/1/4 for all subcarrier spacings

· The maximum value of NRB depends on subcarrier spacing

· FFS: maximum value for each SCS and each of PF0/1/4

· FFS: Allowed values of NRB within the [min/max] range

· FFS: Details of indication of NRB by cell-specific (for PF0/1) and dedicated signaling (PF0/1/4)
· FFS: Whether or not multiplexing of users with misaligned RB allocations is supported, where "misaligned" also includes users with different # of RBs.

· For PF4:

· The actual number of RBs used for a PUCCH transmission is equal to NRB, i.e., the actual number of RBs does not vary dynamically based on PUCCH payload

· NRB fulfils the following: [image: image2.png]- 5%
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 is a set of non-negative integers

· Note: if frequency hopping is enabled, NRB is the number of RBs per hop

· Note: decisions on the maximum value of NRB for each SCS and PUCCH format shall take into account link budgets based at least on the agreed evaluation assumptions

Agreement:
· For enhanced PF0/1, support Type-1 low PAPR sequences. Further study and strive to select one of the following alternatives:

· Alt-1: A single sequence of length equal to the total number of mapped REs of of the PUCCH resource is used. Cyclic shifts for PF0/1 are defined in the same way as Rel-16 for the case that useInterlacePUCCH-PUSCH is not configured.

· Alt-2: A single sequence of length equal to the number of mapped REs per RB of the PUCCH resource is used, and the sequence is repeated in each RB. At least the following scheme is considered for PAPR/CM reduction:

· Cycling of cyclic shifts across RBs in a similar way as for Rel-16 for PF0/1 for the case that useInterlacePUCCH-PUSCH is configured

· At least the following aspects should be considered in the study

· Coverage (maximum isotropic loss (MIL)), including

· Required SNR to fulfil PUCCH detection criterion

· PAPR/CM as a function of N_RB

· Specification impact

Agreement:
· For DMRS of enhanced PF4, support Type-1 low PAPR sequences. Further study and strive to select one of the following alternatives for sequence construction:

· Alt-1: A single sequence of length equal to the total number of mapped Res of of the PUCCH resource is used. Cyclic shifts are defined in the same was as Rel-15/16 for PF4.

· Alt-2: A single sequence of length equal to the number of mapped Res per PRB of the PUCCH resource is used, and the sequence is repeated in each PRB. At least the following scheme is considered for PAPR/CM reduction:

· Cycling of cyclic shifts across RBs in a similar way as for Rel-16 for PF0/1 for the case that useInterlacePUCCH-PUSCH is configured

· At least the following aspects should be considered in the study

· Coverage (maximum isotropic loss (MIL)), including

· Required SNR to fulfil PUCCH detection criterion

· PAPR/CM as a function of N_RB

· Specification impact

Agreement:
· For UCI of enhanced PF4, support pre-DFT blockwise spreading using OCCs of length 2 and 4 as defined for Rel-16 PF4

· Further study the following and decide in RAN1#104-b:

· Whether or not additional OCC lengths are supported

· Down-select to one of the following alternatives for blockwise spreading

· Alt-1: Blockwise spreading is performed across all allocated RBs

· Alt-2: Blockwise spreading and DFT is performed per-RB followed by per-RB PAPR/CM reduction mechanism.

· At least the following aspects should be considered in the study

· Coverage (maximum isotropic loss (MIL)), including

· Required SNR to fulfil PUCCH detection criterion

· PAPR/CM as a function of N_RB

· Specification impact

1.1.4 Beam management for new SCSs
Including timing associated with beam-based operation
R1-2100052
Beam management for shared spectrum access in Beyond 52.6GHz
FUTUREWEI

R1-2100060
Beam-management enhancements for NR from 52.6 GHz to 71GHz
Lenovo, Motorola Mobility

R1-2100076
Discussion on the beam management for 52.6 to 71GHz
ZTE, Sanechips

R1-2100152
Discussion on beam management
OPPO

R1-2100203
Discussion on the beam management procedures for 52-71GHz band
Huawei, HiSilicon

R1-2100260
Beam Management Aspects
Nokia, Nokia Shanghai Bell

R1-2100373
Beam management for new SCSs for up to 71GHz operation
CATT

R1-2100432
Discussions on beam management for new SCSs for NR operation from 52.6GHz to 71GHz


vivo

R1-2100646
Discussion on Beam management aspects for extending NR up to 71 GHz
Intel Corporation

R1-2100839
Discussions on beam management for new SCSs
InterDigital, Inc.

R1-2100852
Beam management enhancement for NR from 52.6GHz to 71GHz
Sony

R1-2100895
Enhancements for beam management to support NR above 52.6 GHz
LG Electronics

R1-2101111
Discussion on beam management in NR from 52.6 GHz to 71GHz
Xiaomi

R1-2101197
Beam management for new SCSs for NR from 52.6 GHz to 71 GHz
Samsung

R1-2101309
Beam Management for New SCSs
Ericsson

R1-2101375
On beam management for new SCSs
Apple

R1-2101419
On Beam Management for Supporting NR from 52.6 GHz to 71 GHz
Convida Wireless

R1-2101456
Beam management for new SCS for NR in 52.6 to 71GHz band
Qualcomm Incorporated

R1-2101608
Beam based operation for new SCSs for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

[104-e-NR-52-71GHz-04] Email discussion/approval on beam management for new SCSs with checkpoints for agreements on Jan-28, Feb-02, Feb-05 – Youngwoo (InterDigital)
R1-2101895
Discussion summary of [104-e-NR-52-71GHz-04]
Moderator (InterDigital Inc.)

R1-2102100
Discussion summary of [104-e-NR-52-71GHz-04] #2

Moderator (InterDigital Inc.)
R1-2102144
Discussion summary #4 of [104-e-NR-52-71GHz-04]
Moderator (InterDigital Inc.)

Agreement:
· For NR operation in 52.6-71GHz with new SCSs, new parameter values for at least the following timing parameters are needed:

· timeDurationForQCL

· beamSwitchTiming

· beamReportTiming

· Companies are encouraged to provide preferred values on timeDurationForQCL, beamSwitchTiming and beamReportTiming
Agreement:
Rel-15/16 and any Rel-17 beam management enhancements can be considered for 52.6-71 GHz. Whether particular features should be excluded for 52.6-71 GHz can be further discussed.
· Note: As per usual procedure, duplication of work between work items in Rel-17 should be avoided

Agreement:
· Further study new parameter values for at least the following parameters:

· maxNumberRxTxBeamSwitchDL

· Additional beam switching time delay d for triggering AP-CSI-RS when triggering PDCCH with 120kHz or 480kHz has a smaller subcarrier spacing than AP-CSI-RS

· Study whether/how to introduce a beam switching gap between signals/channels 

· FFS: condition to apply including potential UE capability definition

· Study should account for inputs from RAN4

Agreement:
Further study the following: 

· For multi-PDSCH scheduling with a single DCI, study the QCL assumption(s) the UE should apply for each PDSCH for the case when some of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL while some have scheduling offset equal to or greater than timeDurationForQCL.

· For multi-PDSCH scheduling with a single DCI, study the QCL assumption(s) the UE should apply for each PDSCH for the case when all of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL 

· Note: If the current Rel-16 behavior would be extended to multiple-PDSCH scheduling, it could result in a different QCL assumption for each PDSCH due to the fact the that the CORESET with the lowest ID can be different for different slots, resulting in a potentially different TCI state for each slot

· Note: Applicability to multi-TRP can be discussed further

Agreement:
Further study the following:

· For multi-PDSCH scheduling with a single DCI, study whether or not it is needed to indicate a separate TCI state for each scheduled PDSCH

· For multi-PUSCH scheduling with a single DCI, study whether or not it is needed to indicate a separate SRI (indication of TCI can be further discussed) for each scheduled PUSCH

· Note: the study should take into account DCI overhead aspects

· Note: Applicability to multi-TRP can be discussed further

1.1.5 PDSCH/PUSCH enhancements

Including defining maximum bandwidth for new SCSs, time line related aspects adapted to each of the new numerologies 480kHz and 960kHz, reference signals, scheduling particularly w.r.t. multi-PDSCH/PUSCH with a single DCI, HARQ, etc.
R1-2100077
Discussion on the data channel enhancements for 52.6 to 71GHz
ZTE, Sanechips

Revised in R1-2101819
R1-2101376
PDSCH/PUSCH enhancements for NR between 52.6GHz and 71 GHz
Apple

R1-2100050
Considerations for higher SCS in Beyond 52.6 GHz
FUTUREWEI

R1-2100061
PDSCH/PUSCH scheduling enhancements for NR from 52.6 GHz to 71GHz
Lenovo, Motorola Mobility

R1-2100153
Discussion on PDSCH/PUSCH enhancements
OPPO

R1-2100201
PDSCH/PUSCH enhancments for 52-71GHz band
Huawei, HiSilicon

R1-2100261
PDSCH/PUSCH enhancements
Nokia, Nokia Shanghai Bell

R1-2100300
Discussions on PDSCH and PUSCH enhancements for 52.6-71GHz
CAICT

R1-2100374
PDSCH/PUSCH enhancements for up to 71GHz operation
CATT

R1-2100433
Discussions on PDSCH/PUSCH enhancements for NR operation from 52.6GHz to 71GHz


vivo

R1-2100553
PT-RS enhancements for NR from 52.6GHz to 71GHz
Mitsubishi Electric RCE

R1-2100605
On Enhancements of PDSCH Reference Signals
MediaTek Inc.

R1-2100647
Discussion on PDSCH/PUSCH enhancements for extending NR up to 71 GHz
Intel Corporation

R1-2100741
Considerations on multi-PDSCH/PUSCH with a single DCI and HARQ for NR from 52.6GHz to 71 GHz
Fujitsu

R1-2100820
Discussion on PDSCH and PUSCH enhancements for above 52.6GHz
Spreadtrum Communications

R1-2100840
Discussions on PDSCH/PUSCH enhancements
InterDigital, Inc.

R1-2100853
PDSCH/PUSCH enhancements for NR from 52.6GHz to 71GHz
Sony

R1-2100896
PDSCH/PUSCH enhancements to support NR above 52.6 GHz
LG Electronics

R1-2100940
PDSCH enhancements on supporting NR from 52.6GHz to 71 GHz
NEC

R1-2101112
PDSCH and PUSCH enhancements for NR 52.6-71GHz
Xiaomi

R1-2101198
PDSCH/PUSCH enhancements  for NR from 52.6 GHz to 71 GHz
Samsung

R1-2101310
PDSCH-PUSCH Enhancements
Ericsson

R1-2101320
Enhancements on Reference Signals for PDSCH/PUSCH for NR beyond 52.6 GHz
CEWiT

R1-2101330
PDSCH-PUSCH Enhancement Aspects for NR beyond 52.6 GHz
Charter Communications

R1-2101457
PDSCH/PUSCH enhancements for NR in 52.6 to 71GHz band
Qualcomm Incorporated

R1-2101609
PDSCH/PUSCH enhancements for NR from 52.6 to 71 GHz
NTT DOCOMO, INC.

R1-2101674
Discussion on PDSCH/PUSCH enhancements for NR beyond 52.6GHz
WILUS Inc.

Withdrawn
[104-e-NR-52-71GHz-05] Email discussion/approval on defining maximum bandwidth for new SCSs, timeline related aspects adapted to each of the new numerologies 480kHz and 960kHz and reference signals with checkpoints for agreements on Jan-28, Feb-02, Feb-05 – Huaming (Vivo)
R1-2101883
Discussion summary #1 of [104-e-NR-52-71GHz-05]
Moderator (Vivo)
R1-2102072
Discussion summary #2 of [104-e-NR-52-71GHz-05]
Moderator (Vivo)
R1-2102090
[Draft] LS on the maximum/minimum channel bandwidth and channelization for NR operation in 52.6 to 71 GHz vivo

Final LS endorsed in R1-2102128
Agreement:
· From RAN1 perspective, for NR operation in 52.6 GHz to 71 GHz,

· The maximum channel bandwidth for 120 kHz SCS is 400 MHz

· The maximum channel bandwidth for 480 kHz SCS is 1600 MHz

· The maximum channel bandwidth for 960 kHz SCS is one of the following options

· 2000 MHz

· 2160 MHz

· Send LS to RAN4 to inform about RAN1’s agreement of maximum channel bandwidth and ask RAN4 to decide and feedback the exact value of maximum channel bandwidth for 960 kHz SCS, the corresponding numbers of RBs for the maximum channel bandwidth of SCS(s) supported in 52.6 GHz to 71 GHz. 

Agreement:
· From RAN1 perspective, for NR operation in 52.6 GHz to 71 GHz, at least the following options on minimum channel bandwidth are identified. 

· for 120 kHz SCS

· Option 1-1: 100 MHz

· Option 1-2: 200 MHz

· Option 1-3: 400 MHz

· for 480 kHz SCS

· Option 2-1: 200 MHz

· Option 2-2: 400 MHz

· for 960 kHz SCS

· Option 3-1: 400 MHz

· Option 3-2: 800 MHz

· Option 3-3: same value as the maximum channel bandwidth for 960 kHz SCS

· Further study in RAN1 the above options’ implications on RAN1 design and specification

· Send LS to RAN4 to inform about RAN1’s identified options of minimum channel bandwidth and ask RAN4 to decide and feedback the minimum channel bandwidth

Agreement:
· RAN1 use the absolute time duration for 120 kHz SCS as the upper bound for the discussion of UE processing timelines (not related to PDCCH monitoring) for 480 kHz and 960 kHz SCS for NR operation in 52.6 to 71 GHz

· RAN1 strives to reduce the absolute time durations from the upper bound if feasible

· FFS: How to derive timeline values

· Case by case study

· FFS: model-based approach for selected timelines, e.g. exponential models, projection based on log-linear regression, etc.

Agreement:
Proposal 5-1a in R1-2102072 is agreed with the following modification:
· In the row for PTRS configuration, change the text to “Companies are asked to report details of PN compensation method(s) with corresponding receiver complexity and details of PTRS enhancement (including any modifications to sequences) for CP-OFDM if evaluated. For example, for block-based PTRS enhancement, the number of PTRS blocks per OFDM symbol, the number of PTRS REs per block, and the placement of PTRS blocks in each OFDM symbol are required to be provided if evaluated”
[104-e-NR-52-71GHz-06] Email discussion/approval on scheduling particularly w.r.t. multi-PDSCH/PUSCH with a single DCI, HARQ, with checkpoints for agreements on Jan-28, Feb-02, Feb-05 – Seonwook (LGE)
R1-2101972
Summary #3 of PDSCH/PUSCH enhancements (Scheduling/HARQ)
Moderator (LG Electronics)

Agreement:
· For a UE and for a serving cell, scheduling multiple PDSCHs by single DL DCI and scheduling multiple PUSCHs by single UL DCI are supported.

· Each PDSCH or PUSCH has individual/separate TB(s) and each PDSCH/PUSCH is confined within a slot.

· FFS: The maximum number of PDSCHs or PUSCHs that can be scheduled with a single DCI
· FFS: Whether multiple PDSCH scheduling applies to 120 kHz in addition to 480 and 960 kHz
· At least for 120 kHz SCS, single-slot scheduling with slot-based monitoring will still be supported as specified in Rel-15/Rel-16

· The followings will not be considered in this WI.

· Single DCI to schedule both PDSCH(s) and PUSCH(s)

· Single DCI to schedule one or multiple TBs where any single TB can be mapped over multiple slots, where mapping is not by repetition
· Single DCI to schedule N TBs (N>1) where a TB can be repeated over multiple slots (or mini-slots)

· Note: This does not imply that existing slot aggregation and/or repetition for PDSCH and PUSCH by single DCI is precluded for the serving cell.
Agreement:
· For a DCI scheduling multiple PDSCHs, HARQ-ACK information corresponding to PDSCHs scheduled by the DCI is multiplexed with a single PUCCH in a slot that is determined based on K1,

· where K1 (indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI or provided by dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI) indicates the slot offset between the slot of the last PDSCH scheduled by the DCI and the slot carrying the HARQ-ACK information corresponding to the scheduled PDSCHs.

· It is noted that granularity of K1 can be separately discussed.

· FFS: If needed, further discuss whether or not HARQ-ACK information corresponding to different PDSCHs scheduled by the DCI can be carried by different PUCCH(s)

Agreement:
For generating type-2 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs, the following alternatives can be considered to DAI counting and will be down-selected in RAN1#104bis-e.

· Alt 1: C-DAI/T-DAI is counted per DCI.

· Alt 2: C-DAI/T-DAI is counted per PDSCH.
· Alt 3: C-DAI/T-DAI is counted per M scheduled PDSCH(s), where M is configurable (e.g., 1, 2, 4, …).
· FFS: Codebook generation details
· FFS: How to signal DAI values (e.g., increase of DAI bits for Alt 2 and Alt 3)
· FFS: Whether to apply time domain bundling of HARQ-ACK feedback
Agreement:
The multi-PUSCH scheduling defined in Rel-16 NR-U is the baseline for multi-PUSCH scheduling in Rel-17.

· FFS: Applicability to multi-PDSCH scheduling. 

Agreement:
· For the multi-PUSCH scheduling in Rel-17, study the enhancement of the following in addition to Rel-16 multi-PUSCH scheduling.

· CBGTI: Whether or not CBG (re)transmission is supported when more than one PUSCHs are scheduled (Already supported when only one PUSCH is scheduled).
· CSI-request: Whether to apply same or different rule compared to Rel-16 (e.g., the PUSCH that carries the AP-CSI feedback is the first PUSCH that satisfies the multiplexing timeline).
· TDRA: Down-select among
· Alt 1: TDRA table is extended such that each row indicates up to [X, FFS for X] multiple PUSCHs (continuous in time-domain). Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.
· Alt 2: TDRA table is extended such that each row indicates up to [X, FFS for X] multiple PUSCHs (that can be non-continuous in time-domain). Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.
· Alt 3: TDRA table is extended such that each row indicates up to 8 multiple PUSCH groups (that can be non-continuous between PUSCH groups). Each PUSCH group has a separate SLIV, mapping type and number of slots/PUSCHs N. Within each PUSCH group, N PUSCHs occupy the same OFDM symbols indicated by the SLIV and mapping type. The number of scheduled PUSCHs is the sum of number of PUSCHs in all PUSCH groups in the row of the TDRA table signalled in DCI.
· FDRA: Whether/how to enhance FDRA e.g., by increasing RBG size or changing allocation granularity
· Frequency hopping: Whether/how to support frequency hopping for scheduled PUSCHs, e.g., inter-PUSCH/intra-PUSCH hopping
· URLLC related fields such as priority indicator and open-loop power control parameter set indication: Whether/how to apply URLLC related fields for scheduled PUSCHs
· Applicability to multi-PDSCH scheduling in Rel-17. 
· Note: Other enhancements are not precluded.
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Agreement:
The baseline ED threshold can be computed as

[image: image5.png]EDT = —80 dBm + 10 + log10 ( e ) +10 + log10(Operating Channel BW in MHz)




 Where Pout is RF output power (EIRP) and Pmax is the RF output power limit, Pout≤Pmax.

· FFS: Further adjustment on ED threshold based on the sensing beam and the transmission beam (further adjustment should not violate EDT requirements as per regulations)
· FFS: If Pout is max output EIRP of the device or instantaneous output EIRP

· FFS definition of Operating Channel BW

· FFS: Whether ED threshold for NR-U and NR-U coexistence scenarios (eg, at regulation level) can be appropriately relaxed compared with the threshold of coexistence between NR-U and Wi-Fi.
· FFS: EDT when the COT has time varying transmission beams and varying EIRP
Proposal:
· Contention Exempt Short Control Signaling rules can be applicable to the transmission of SS/PBCH.

· FFS: What are the other DL signals and channels that can be multiplexed with SS/PBCH transmission under Contention Exempt Short Control Signaling rule

· FFS: Whether this can be applied to all supported SCS or specific SCS.

· Note restriction for short control signalling transmissions apply (10% over 100ms)

· FFS: Other DL signals/channels can be transmitted with Contention Exempt Short Control Signaling rule, such as PDCCH, broadcast PDSCH, PDSCH without user plane data, CSI-RS, PRS, etc
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